Healthcare workers (HCWs) are at the front-line during the current pandemic of SARS-CoV-2 infection and account for a great part of infected people. In France, until the 9^th^ of June 2020, 154,188 people were confirmed infected by SARS-CoV-2; among them 30,258 were HCWs, including 28% of nurses\[[@bib1]\]. Recently, Hunter *et al.* in UK observed no difference in the rate of SARS-CoV-2 infection in HCWs facing patients directly in comparison with non-patient-facing HCWs and non-clinical staff\[[@bib2]\], suggesting that patients are not the primary source of infection in HCWs. Our experience at the University Hospital of Saint-Etienne, France, is in the same vein.

In our hospital, from the 24^th^ of March, the systematic wearing of surgical mask was recommended to HCWs in all wards, and N95 respirator was also systematically recommended for all patients' care in wards treating COVID-19 patients. The hospital was also reorganized with the delineation of three types of wards: COVID-19 wards (type 1) harboring dedicated HCWs, mixed wards with COVID-19 sectors (type 2) harboring, according to wards, dedicated or shared HCWs, and COVID-19-free sectors (type 3). A one-hour on-site training for proper wear, removal and discard of personal protective equipment (PPE) was offered to 2,200 HCWs. Screening for SARS-CoV-2 infection was largely recommended for all HCWs exhibiting symptoms of COVID-19, even if mild.

Between 25^th^ March 2020 and 28^th^ April 2020, 514 HCWs were screened, and 64 (13%) had a positive SARS-CoV-2 RT-PCR in naso-pharyngeal swabs (55 were directly facing patients, and the nine others were not in direct contact with patients). Among the 1,000 HCWs caring for patients during this period, 5.5% (95% CI 4.0-6.9) became infected. The results regarding the comparison between the 3 types of wards are shown in [Table 1](#tbl1){ref-type="table"} . Using Chi2 for trend, the observed rate of infected HCWs was significantly higher among HCWs working in type 3 wards compared to HCWs working in types 1 or 2 wards. The density incidence for 1000 HCW-days was 1.1, 1.0 and 2.5 in types 1, 2 and 3 wards, respectively. To rule out an impact of the workload on the incidence of SARS-CoV-2 infections, we calculated a density incidence reported to 1000 patient-days; this incidence was 2.1 in type 1 wards and 2.5 in type 3 wards; this incidence was not calculable in type 2 wards, as the data were not available from the emergency department, which included a ward for short-term hospitalizations.Table 1Odds ratio for SARS-CoV-2 infection in 1000 HCWs in the different types of wards between the 25^th^ of March and the 28^th^ of April at the University-Hospital of Saint-Etienne, France.Table 1Infected No./total No. of HCWs (%)95% confidence interval (CI)Odds Ratio for SARS-CoV-2 infection (95% CI)*P* value\
COVID-19 wards (type 1)\
11/315 (3.5)1.4 - 5.410.005\
Mixed COVID-19 wards (type 2)\
7/209 (3.3)0.9 - 5.71 (0.4-2.5)Non COVID-19 wards (type 3)37/476 (7.8)5.4 - 10.22.3 (1.2-4.6)

The observed rate of infected HCWs in our hospital was lower than that observed in other hospitals with broad recommendations for HCWs SARS-CoV-2 testing. Keeley *et al.* reported a proportion of symptomatic HCWs with a positive SARS-CoV-2 RT-PCR of 18%\[[@bib3]\]. Although our hospital was located in one of the most impacted French regions by COVID-19 during the study period, the number of infected HCWs remained low. The systematic wearing of surgical mask in all wards, and the use of N95 respirators for all-care in COVID-19 patients may have contributed to reduce significantly the incidence of SARS-CoV-2 infection in HCWs of our institution.

We observed an increased risk of infection in HCWs from wards without COVID-19 patients. This observation confirmed that patient-to-HCWs transmission is not the primary cause of SARS-CoV-2 infection in HCWs, as previously reported by Hunter et al.\[[@bib2]\]. In another study, Wee *et al.* investigated 14 cases of SARS-CoV-2 infections in HCWs; they excluded patient-to-HCWs transmission and identified the community as the primary source of HCWs infections\[[@bib4]\]. A third study showed that HCWs in high-risk wards were more likely to get infected by SARS-CoV-2 than HCWs working in general wards; however, contact with diagnosed or suspected patients was not associated with an increased risk, and contact with an infected family member was highly associated with HCW infection\[[@bib5]\]. In addition, Maltezou et *al*. observed that administrative personnel were more likely to get infected in the hospital than front-line workers, suggesting that administrative staff were less trained for PPEs use \[[@bib6]\]. The lockdown was running in France from 17^th^ of March. As community transmission was decreasing during the study period in France, we hypothesize that HCW-to-HCW transmission may explain, at least in part, HCW infection in our institution. It is thought that HCWs working in COVID-19 wards self-perceived at higher risk for SARS-CoV-2 infection and that, in these wards, social distancing with colleagues was more respected than in the non-COVID-19 wards. During the study period, quotas of PPEs were allocated to each HCW, which resulted in no shortage of masks. We chose to systematize the use of N95 respirators in units where HCWs cared for COVID-19 patients even if the recommended complementary hygienic precautions are still debated: contact and droplet (World Health Organization guidelines\[[@bib7]\], and French Guidelines \[[@bib8]\]), or contact and airborne precautions (CDC guidelines\[[@bib9]\]. However, this particular measure is not considered to explain solely the observed differences in HCWs' COVID-19 rates. It can also be hypothesized that HCW training about infection control measures was more intensive in units caring for patients infected with SARS-COV-2 compared to other wards. Of note, at our hospital level, consumption of hydro-alcoholic handrub products increased from 8,395 litres between the 1^st^ of January 2019 and the 31st of May 2019 to 16,164 litres between the 1st of January 2020 and the 31st of May 2020.

Our observations suggest that training and implementation of proper precautions for infection control reduce the risk of nosocomial transmission in COVID-19 wards and that social distancing between HCWs is crucial to reduce the spread of SARS-CoV-2 infection in healthcare settings. Our study suffers from some limitations. First, we did not collect any personal data and the population of HCWs may differ between COVID-19 wards and non COVID-19 wards. Second, due to the high proportion of asymptomatic carriers, the rate of infected HCWs might be underestimated^6^. Third, with the exception of suspected nosocomial outbreaks (3 patients or HCWs infected in one week in a same unit), HCWs were not systematically tested if they were in contact with an infected colleague; such a strategy might be useful to identify clusters due to HCW-to-HCW transmission. Fourth, we cannot rule out that HCWs in non-COVID-19 wards could have been in contact with unrecognized COVID-19 patients. However, during the pandemic phase, in our institution, a large proportion of patients were sampled and patients were admitted to COVID-19 or mixed wards waiting for the results of the RT-PCR test and/or of the thoracic CT-scan.

In conclusion, we showed that care of COVID-19 patients was not a risk factor of SARS-CoV-2 infection in HCWs. PPE effectively protects HCWs from SARS-CoV-2 infection. HCWs not directly taking care of COVID-19 patients should also be considered and self-consider at risk for SARS-CoV-2 infection. The strengthening of social distancing measures is crucial in healthcare settings and trainings should not be restricted to HCWs involved in the care of infected patients.
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